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I. Introduction – Fields of Interest  
 
 
The Field of Interest of this Dissertation is the sector of Energy Law and more 
specifically, the issues arising from the European Parliament resolution of 14 March 
2013 on the Energy roadmap 2050, “a future with energy” (2012/2103(INI)), in respect 
to: 
a) Energy production, energy consumption and energy efficiency in the EU 
under the light of the current climatic change and sustainable development 
b) Electrical energy production (fuel mix, carbon, oil & renewable energy 
resources) 
c) “Almost carbon free electricity sector in the EU by 2050” 
d) Penetration of renewable energy resources in the EU and abroad 
e) European Emissions Trading Scheme (ETS)  
f) Proposals for Greece  
in relation to the scope and main objectives of the EU2050 Energy Roadmap for 
“greenhouse gas emissions”, “renewable energy”, “energy efficiency” and establishing a 
stable legal regulatory framework.  
 
The EU 2050 Energy Roadmap is a major part of the Europe 2020 Strategy as 
adopted by the European Council on 17 June 2010 which is the European Union 
agenda for growth and jobs for the current decade. It emphasizes smart, sustainable 
and inclusive growth as a way to overcome the structural weaknesses in European 
Union economy, improve its competiveness and productivity and underpin a sustainable 
social market economy. There are three key priorities in the Europe 2020 strategy: a) 
smart growth (3% of GDP to be invested in the research and development sector), b) 
sustainable growth (reduce greenhouse gas emissions by 20% compared to 1990 levels, 
increase the share of renewables in final energy consumption to 20% and 20% increase 
of energy efficiency, it is the 20-20-20 target) and c) inclusive growth. 
 
HELLENIC  REPUBLIC  
  
  
  
  
  
SCHOOL  OF  ECONOMICS    
&  BUSINESS  ADMINISTRATION  
 
3 
 
II. Purpose, Nature and Main Objectives of the EU2050 Energy Roadmap 
 
By changing weather patterns, redrawing coastlines and degrading natural 
ecosystems, unchecked climate change threatens to erode the foundations on which 
modern society is built. To avoid dangerous levels of warming, the EU has committed to 
limiting the mean global temperature rise to 2 °C above pre-industrial levels. In order to 
reverse this situation the initial target for the year 2020 is, as mentioned before, the so 
called 20-20-20 target. However, the transition towards a low-carbon economy is not 
only a strategy to prevent catastrophic climate change. Climate and energy policies 
contribute to the Europe 2020 strategy’s core objective of enabling sustainable growth. 
The main purpose of the EU2050 Energy Roadmap is a general proposal to the 
European Union Institutions, Agencies and Member States for legislative and other 
initiatives in respect to energy policies with the purpose of developing a regulatory 
framework for 2030, including milestones and targets on greenhouse gas emissions, 
renewable energy and energy efficiency, with the aim of establishing a stable legal and 
regulatory framework which, as plan assumes pan-European governance and towards 
the creation of a European Energy Community. 
The European Union energy system, must be transformed gradually in order to meet 
the long – term goal, of reducing greenhouse gas emissions, by 80-95% below the 
1990s levels, by the year 2050. Electricity from low carbon sources is indispensable for 
decarbonisation, requiring an almost carbon free electricity sector in the EU by 2050. 
The policy framework should be consistent with the EU's 2050 decarbonisation agenda 
and it should take into account the ‘no regrets’ options identified in the Roadmap 
(Emmanuel Baroso’s statement for the “no regrets scenario”).  
Member States are encouraged to proceed in reaching the current 2020 targets in 
the area of EU energy policy, in particular the 20 % energy efficiency target which is 
currently not on track. The Roadmap stresses that the timely and full implementation of 
all provisions of the Directive on the promotion of the use of energy from renewable 
sources is sine qua non for achieving the EU's binding target of at least 20 % by 2020. 
Furthermore, transition to a low-carbon and energy-efficient economy is an opportunity 
not only for sustainability but also for the security of supply and for competitiveness in 
Europe, while reducing greenhouse gas emissions can be a competitive advantage in 
the growing global market for energy-related goods and services. 
Energy Roadmap adapts the strategy of regional energy specialisation, allowing 
regions to develop those energy sources which provide the most efficient means of 
fulfilling the European 2050 goals, such as solar energy in South and wind energy in the 
North. Hence, basing the energy systems of EU Member States on their own energy 
resources, and on their ability to access them, as an essential pillar of the EU's energy 
security while, from this perspective, it would be most rational for the Member States to 
develop those energy technologies, for which they have potential and past experience, 
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that guarantee them a continuous and stable supply of energy, while maintaining 
environmental and climate standards. According to Eurostat annual edition for 2013, 
more renewable energy means, by default, fewer emissions in the EU. Between 2004 
and 2011, the share of renewable energy increased by 60% reaching 13% of gross final 
energy consumption in 2011. The two main drivers of this increase were support 
schemes for renewable energy technology and shrinking costs. As a result of policies 
such as feed-in tariffs, grants, tax credits and quota systems, installed capacity for 
renewable electricity and heat generation as well as the use of renewable transport 
fuels has grown steadily over the past decade. The EU is now the world’s biggest 
renewable energy investor. Prices of photovoltaic modules experienced a fall of 76% 
between 2008 and 2012 while onshore wind turbines became 25% cheaper during the 
same period. As a result, wind and solar installations have started to become 
economically viable without subsidies in areas where the weather is favourable.  
Furthermore, it establishes coherent and consistent policy and regulatory framework 
as a means of major importance to help stimulate the necessary investments for the ‘no 
regrets’ technologies, as defined in the Roadmap, in an economically efficient and 
sustainable way; highlight the core aims of the Europe 2020 strategy for smart, 
sustainable and inclusive growth and calls for such a policy approach to be pursued 
beyond 2020; noting that in order to make an informed and balanced decision regarding 
post-2020 strategies, a review of the existing 2020 strategies will be necessary; 
underlining the importance of an energy strategy focused on increasing the EU's energy 
security economic and industrial competitiveness, jobs creation, social aspects and 
environmental sustainability through measures such as the increased deployment of 
renewables, the diversification of supply routes, suppliers and sources, including better 
interconnections among Member States, energy efficiency and a more efficient and 
optimised power system design to boost investments in sustainable energy production 
and backup and balancing technology. 
The increasing importance of electricity in the future energy mix, which requires that 
all means of low-carbon electricity production (involving conversion efficiency, 
renewables, carbon capture and storage (CCS) and nuclear energy) will need to be 
harnessed if climate goals are to be achieved without jeopardising competitiveness and 
security of supply. 
Energy Roadmap stresses also that ensuring a fully developed cross-border energy 
infrastructure, and an information exchange mechanism, within the Union is the 
precondition of the success of the Roadmap provisions. It stresses, therefore, the need 
for strong coordination between Member States' policies and for joint action, solidarity 
and transparency in the fields of external energy policy, energy security and new energy 
infrastructure investments.  
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III. Energy Roadmap provisions for moving to a competitive low carbon 
economy until year 2050. 
One of European Union’s long – term goal is to reduce the greenhouse emissions by 
80% - 95% below the 1990 levels by the year 2050. The above, has to be combined 
however, with the fundamental goal of reducing by 20% the total energy consumption 
by the year 2020, which however is not yet considered to be on track. Furthermore, 
there is a goal for a carbon free energy sector (99% free) as long as it concerns the 
production of electrical energy until the year 2050 (see also the Eurostat Statistical Book 
for 2013, “Smarter, greener, more inclusive”). 
For this very reason, the Roadmap sets specific targets for domestic emission 
reductions of 40 %, 60 % and 80 % for 2030, 2040 and 2050 respectively, and the 
ranges for sector-specific milestones, as the basis for proposing legislative and other 
initiatives on economic and climate policy while the Commission is to set interim 
greenhouse gas emission reduction goals, within 2015 at the latest, for 2030 and 2040, 
including concrete objectives for each energy consumption sector. All measures 
however should be implemented in a coordinated, cost-efficient and effective way, 
allowing for the specific characteristics of Member States. 
Roadmap suggests that delivering the 20 % energy efficiency target would allow the 
EU to reduce its internal CO2 emissions by 25 % or more by 2020, and that this 
reduction would still be on a cost-effective path towards the long-term 2050 target of 
reducing greenhouse gas emissions by 80-95 % from 1990 levels while the cost-
effectiveness of investments should always be measured in the light of Member State 
budgets. It should be stated furthermore that in the run-up to the Durban Climate 
Conference, the European Parliament called for the CO2 reduction target to be 
increased above 20 % by 2020. Moreover, clear emissions targets will stimulate the 
early investments needed in R&D, demonstration and deployment for low-emitting 
technologies, and that defining of a long-term strategy is to ensure that the EU is on 
track to achieve its agreed objective of reducing emissions by 2050. The whole 
movement to a low carbon economy would have significant potential for creating 
additional jobs, while securing economic growth and providing a competitive advantage 
for European industry.  
Furthermore, it is accepted that currently, the worldwide development and 
application of low carbon technologies is increasing rapidly, and it is therefore essential 
for Europe's future competitiveness to increase levels of investment in research, 
development and application in relation to these technologies while the shift in 
sustainable scientific and technological innovation away from Europe to other parts of 
the world, may lead to the EU losing its technological leadership in the field and turn it 
into a net importer of these technologies and the related finished products. It is therefore 
of utmost importance for the EU the development and domestic production of 
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technologies and products, in particular for energy efficiency and renewable energy 
technologies.  
It is recognised furthermore by the Commission that promotion of investment in low 
carbon technologies, in order to reduce industrial emissions, is not an easy task. For 
that very reason the EU Emissions Trading System (ETS) needs further improvement 
with new technology- and innovation-based approach in order to secure the significant 
reductions needed. The current lower carbon price (2011 – 2013) is a result of reduced 
economic activity within EU and available allowances are far exceeding the demand. 
There is therefore a lack of stimulus for low carbon investments and greater energy 
efficiency risks putting the EU at a disadvantage towards its industrial competitors. If 
this is combined with the fact that the carbon price is not expected to increase it should 
be expected that carbon price will not incentivise investments in low carbon 
technologies and thus will have a very limited role in driving emission reductions, while 
risks to lock the EU into carbon-intensive infrastructures for the decades to come. 
Member States are therefore required to put in place support schemes and remove 
administrative barriers with respect to authorization, certification and licensing of RES 
plants.  
For the purpose of low carbon economy to succeed it is set by the Commission that 
there is no limit on the proportion of such money that can be spent on climate-related 
purposes and it is recommended that the sums concerned be used to spur low-carbon 
investment in industry or to encourage other means of job creation, e.g. reducing taxes 
on labour. 
As long as it concerns the fundamental goal of reducing by 20% the total energy 
consumption by the year 2020, it is essential that we do increase the energy efficiency 
in all sectors, and particularly in buildings through the renovation of existing building 
stock, focusing on a target for the renovation of public buildings and hence it is essential 
that there is an immediate increase in resources and measures to mobilise new sources 
of funding at European and national level, including through new financing instruments 
while private investment needs to play an important role in order to overcome the 
current budgetary constraints in the public sector due to financial crisis. For the above 
reasons, new legislative incentives should be welcomed that may also include heating 
equipment, boilers and insulating materials that can facilitate reductions in energy and 
resource use while enabling greater recycling, as well as for the extension and 
development of labelling requirements that can assist consumers in making informed 
decisions.  
Furthermore, given the fact that the EU and the Member States have not invested 
sufficiently in measures to reduce CO2 emissions or to increase energy efficiency in the 
fields of construction and transport, the Commission and the Member States should 
proceed in legislative actions that should allocate an increased funding in measures that 
increase the energy efficiency of buildings and of centralised urban heating and cooling 
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networks, both in the context of the review of the current Financial Perspective and 
under future Multiannual Financial Frameworks. 
The role of renewable energy, in order to achieve low carbon economy target, is of 
utmost importance. That should include innovative developments in this field, and 
solutions as regards storage, increasing energy efficiency and ensuring efficient energy 
transmission, including appropriate infrastructure measures. All electricity grids will have 
to be upgraded and developed, in particular to transport renewable energy produced in 
areas with major potential, such as offshore wind energy in the North Sea and solar 
energy in southern Europe, and to accommodate the decentralised production of 
renewable energy. It is furthermore stressed that, with the knowledge and techniques 
available today, agricultural holdings can already become self-sufficient in energy, with 
the possibility of both increasing profitability and creating environmental gains through 
the local production of bio-energy from organic waste. For reasons of resource 
efficiency, farmers should be encouraged to make better use of the potential of biogas 
and biogas by-products in terms of replacing fertilisers. Energy self-sufficiency should 
be promoted for farms through incentives for on-farm renewable energy production, 
such as wind turbines, solar panels and bio-fermentation technology, which would 
reduce production costs and increase economic viability by providing an alternative 
income stream for farmers. 
According to the findings of the Commission the world primary energy demand will 
increase by more than 30 % up to 2035, thereby increasing global competition for 
energy resources. In order to preserve the Energy Roadmap targets it is essential that 
Member States should have the widest possible means of achieving low-carbon 
electricity generation (including renewable energy sources, nuclear power, use of 
carbon capture and storage technology, and sustainably produced biomass), and that 
none should be excluded from the range of options available to meet the requirements. 
Commission should assess the effectiveness of mechanisms that enable sound 
operation of the electricity market in a low carbon economy, and if necessary submit 
legislative proposals for the closer integration of cross-border electricity markets and for 
other measures to address the need to determine the balance and availability of 
generation capacity having in mind that there should be a decarbonisation of the energy 
sector by 2050. 
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IV. Energy from Renewable Energy Resources – Penetration of RES in EU  
After a period up to 2010 during which renewables were growing strongly, the 
combined effect of warm weather, slower progress by Member States in implementing 
the Renewable Energy Directive and Europe’s faltering economic situation led to a 
decrease in the use of renewable energy in 2011. However, the share of renewable 
sources in gross final consumption of energy did increase, since the consumption 
of fossil fuel energy fell more than that of renewables. It is the transport sector’s share 
of renewables that has been the most affected by problems at national level in 
implementing the Directive. According to the “Communication from the Commission to 
the European Parliament, the Council, the European Economic and Social Committee 
and the Committee of the Regions for the Renewable Energy”, we conclude as follows: 
 
IV. 1. Primary production of energy from renewable sources 
Primary production of renewable energies is on a long-term increasing trend. It more 
than doubled between 1990 and 2011, increasing by 130 % with an average annual 
growth rate of 4.1 %. In 2011, the primary production of renewables declined by 2.8 %; 
this was mainly due to the annual variation in hydropower production. This is only the 
second decrease recorded since 1990 — the first in 2002 (-2.4 %) was also a 
consequence of hydropower variation. The Renewable Energy Directive requires that — 
for accounting purposes — hydropower and wind power production is normalised for 
annual variations.  
IV. 2. Electricity generation from renewable sources 
In 2011, gross electricity generation from renewables decreased by 0.3 % compared 
with 2010. However, the picture varies according to the different sources: a 17  % 
decrease in hydropower generation was compensated by increases in other sources, in 
particular solar (+99 %) and wind (+20 %). Between 1990 and 2011, total electricity 
generation from renewables increased by 119 % and by 2011, renewable electricity 
generation accounted for 21 % of total gross electricity generation. 
Hydropower plants generate by far the largest share of electricity from renewable 
energy sources. Electricity generation from hydropower has increased by 7 % between 
1990 and 2011, even while its share of total renewable electricity generation shrank 
from 94 % to 46 % over the same period. This is due to the more rapid expansion of 
electricity generation from other renewable sources. Wind power generation more than 
doubled over the period 2005-2011: since 2000, it has been the second largest 
contributor to renewable electricity, replacing wood and other solid biomass, which had 
held that position since 1990. Solar power electricity generation has increased rapidly in 
recent years and in 2011 accounted for 7 % of all renewable electricity. Solid 
renewables (wood, other solid biomass, renewable wastes) are also used in 
conventional thermal generation power plants: their share grew from 4 % in 1990 to 
14 % in 2011. Bio liquids and biogas, which were negligible in 1990, reached 6 % in 
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2011. Electricity generation from renewable sources is shown in Figure 3 (in this figure 
electricity production is not normalised in the area chart but the dashed line shows the 
total normalised electricity generation). 
 
IV. 4. Installed capacity for renewable electricity generation 
The available capacity of renewable electricity generation has increased significantly 
over the last 20 years. Wind power capacity had already begun to increase rapidly in 
the late 1990s and from 2005 there was a boom in solar generation capacity. Additional 
capacity increases for other renewables were much more modest than for these two. 
Solar and wind generation are intermittent energy sources: their utilisation rate is much 
lower than for those renewables used in conventional thermal power stations (as well as 
compared with fossil fuels and nuclear power). Pumped-storage hydropower plants can 
be reliably used to deal with surplus electricity generation from intermittent sources. The 
capacity of pumped-storage hydropower plants did not increase at the same rate as 
solar and wind. Installed capacity for renewable sources, nuclear power and pumped-
storage hydropower is shown in Figure 4. To put into perspective electricity generation 
capacities from renewable sources — as part of total electricity generation in the EU — 
the capacity of fossil fuel plants in 2011 was nearly 460  GW. 
 
IV. 5. Production of liquid bio fuels in the EU 
Production of liquid bio fuels increased significantly from almost nothing in 1990. 
There were rapid increases — especially after 2002 — producing an average annual 
growth rate between 2000 and 2010 of 34 %. However, production decreased in 2011 
by 14 % compared with 2010.  
 
IV. 6. Imports and exports of renewables 
Imports and exports of renewable energy products are very difficult to analyse. It is 
even more difficult to provide figures corresponding to import dependency that would be 
comparable with fossil fuels (coal, crude oil, natural gas). The major obstacle for 
detailed import/export analysis is that primary feedstocks for solid, liquid and gaseous 
bio fuels often compete for other non-energy uses. For example, wood can be used as 
material for furniture production and as building material on construction sites. Energy 
statistics track only quantities of renewable products for energy purposes; stocks of 
renewable products for non-energy purposes are not part of energy balances. 
Another complication arises because of missing data on feedstock input for the 
transformation sector — for example, the raw materials destined for bio refineries to 
produce bio fuels. These data on feedstock input are out of the scope of energy 
statistics. Energy balances place solid, liquid and gaseous bio fuels produced in the EU 
in the category of “primary production”. This is in contrast to the production of fossil-
based secondary fuels, which are categorised as ‘transformation output’ (for example, 
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the ‘primary production’ of motor gasoline or automotive diesel is zero in EU energy 
balance sheets). 
Trade in liquid bio fuels that can be blended with — or used as a substitute for — 
gasoline or diesel (for example, ethanol in E85 for use in flex-fuel vehicles) serves as an 
illustration. Trade volumes of liquid bio fuels (blended part within mineral fuel plus pure 
bio fuels) shipped between EU Member States, and internationally, are increasing. In 
2011, EU-28 net imports of liquid bio fuels accounted for 26 % of their gross domestic 
consumption. For their part, net imports of biodiesel and bio gasoline stood at 24 % and 
41 % of consumption, respectively. (These figures include the blended part within 
mineral fuels and all pure bio fuels.) 
Compared with 2011, net imports of biogas lines and biodiesels have doubled. This 
trend indicates that import dependency for liquid bio fuels could become a genuine 
concern in the longer term, as is already the case for fossil fuels today. 
 
IV. 7. Gross inland consumption of renewables 
Gross inland consumption of renewables is closely related to primary production of 
renewables. The only noticeable variation is down to imports and exports: primarily 
because of net imports of liquid bio fuels, gross inland consumption of all renewables is 
4 % higher than primary production. Gross inland consumption of renewables 
decreased by 2 % in 2011 compared with 2010. Wood and other solid biomass 
continues to be the largest contributor to the mix of renewable energy sources. 
Hydropower and wood accounted for 91 % in 1990. However, the rate of increase since 
then has been much slower than for other sources notwithstanding that wood more than 
doubled between by 2011. Consequently, their share decreased to 64 % in 2011.  
 
IV. 8. Renewable energy available for final consumption 
Renewable energy available for final consumption tends to rise and fall in line with 
changes in gross inland energy consumption from renewable sources. Rapid expansion 
of certain technologies caused the share of energy from solid renewables (including 
wood and renewable waste) to decrease from 60 % in 1990 to 43 % in 2011. However, 
in absolute terms it increased by 57 % during this period. Renewable energy available 
for final consumption decreased by 1.2 % in 2011 compared with 2010. This decrease 
is due not only to reduced performance of hydropower plants, but also to decreases for 
some other renewable sources — in all likelihood because of the financial and 
economic crisis in Europe. 
 
IV. 9. Share of energy from renewable sources in gross final consumption of 
energy 
In the EU-28, the share of energy from renewable sources in gross final energy 
consumption increased from 8.1 % in 2004 to 13.0 % in 2010. This is evidence of a 
steady progress towards the Europe 2020 target of 20 %. As some countries have not 
HELLENIC  REPUBLIC  
  
  
  
  
  
SCHOOL  OF  ECONOMICS    
&  BUSINESS  ADMINISTRATION  
 
11 
yet fully implemented all provisions of the Renewable Energy Directive, some bio fuels 
and bio liquids are not counted as compliant (sustainable) in 2011. Some countries 
have also not yet improved their national statistical system to fully account for all 
renewable energy sources (for example, heat pumps). Consequently, the 2011 share is 
estimated to be lower by around 0.5 %. The increased share between 2010 and 2011 is 
not due to increased use of renewables but rather because of a decline in use of fossil 
energies (oil products and natural gas). Allowing for the 2020 targets of the Energy 
Efficiency Directive (2012/27/EU), further decreases in the EU’s energy consumption 
should be expected up to 2020. 
No Member State has yet reported any arrangements for the statistical transfer of a 
specified amount of energy from renewable sources, nor has any Member State 
reported any joint projects relating to the production of electricity, heating or cooling 
from renewable energy sources. The latest data for 2005 shows only a very small 
variation with respect to data available during the preparation and adoption of the 
Directive in 2007-2008. Changes are due to revisions in data sets submitted by Member 
States in response to annual energy questionnaires. Comparing the average of 2011-12 
to the indicative trajectory set out in the Renewable Energy Directive, it can be seen that 
seven countries in 2011 are below the first indicative trajectory values, while all other 
countries were above them. 
The renewable share in Estonia in 2011 was already above its 2020 target. France, 
Malta, Netherlands and the UK were furthest from their 2020 target in 2011— roughly 
10 percentage points. The highest share was observed in Sweden, even though its 
share decreased by 1 percentage point compared with 2011. The lowest share in 2011 
was observed in Malta, but account needs to be taken of some statistical problems with 
the reporting of consumption of liquid bio fuels. 
 
IV. 10. Share of energy from renewable sources: electricity 
In 2011, electricity generation from renewable sources, with necessary adjustments 
for wind power and hydropower, contributed 21.8 % to total EU-28 electricity generation. 
There is a huge variation between countries in Europe: for Malta the level is negligible 
(0.1 %), while for Norway it is 104.8 %. In the EU-28, the highest share is recorded in 
Austria (66.1 %), followed by Sweden (59.6 %).  
 
IV. 11. Share of energy from renewable sources: heating and cooling 
In 2011, renewable energy accounted for 15.1 % of total energy use for heating and 
cooling in the EU-28. This is a significant increase from 9.6 % in 2004. Increases in 
industrial sectors, services and residential use (building sector) contributed to this 
growth. Aero thermal, geothermal and hydrothermal heat energy captured by heat 
pumps should be taken into account and are included to the extent reported by Member 
States.  
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IV. 12. Share of energy from renewable sources: transport 
For all countries, there is a common 2020 target of 10 % for the share of renewable 
energy in the transport sector. The Renewable Energy Directive 2009/28/EC stipulates 
that only bio fuels and bio liquids that fulfil sustainability criteria should be included. 
Statistical systems in some countries have yet to be updated to take this entirely into 
account. While the share of renewable energy as a whole increased between 2010 and 
2011, its share in transport decreased during this period. This can be attributed in part 
to the total absence of compliant bio fuels reported by Bulgaria, the Czech Republic, 
Croatia, Cyprus, Finland, France and Slovakia; these countries did report some bio fuel 
use, but none of it compliant in 2011. In addition, Denmark, Estonia and Malta reported 
no bio fuels use whatsoever though this is likely to be a statistical or administrative error 
rather than actual reality. Portugal reported only a very small share of compliant bio 
fuels use. Belgium made no data submission in 2011 with the result that no bio fuels are 
counted as compliant. If all compliant and non-compliant bio fuels are taken into 
account, the share of renewable energies in transport in 2011 reaches 5 %.  
 
IV. 13. Share of energy from renewable sources: OECD-EU comparison 
Energy data collection is harmonised on an international level in the joint OECD/IEA 
— European Commission/Eurostat — UNECE questionnaires. This enables some 
comparison of the share of energy from renewable sources between EU Member States 
and OECD/IEA countries. However, as not all information is available, certain additional 
assumptions are made in this comparison: all bio fuels and bio liquids are counted 
towards the renewable share and without using multipliers; heat pumps are not counted: 
all pumped hydropower is assumed to be pure pumped hydropower and mixed 
hydropower is assumed to be zero; electricity in road transport is counted without any 
multiplier. This facilitates a harmonised comparison of the EU-28 aggregate with other 
OECD countries; however, in this comparison, EU-28 values are not equivalent to the 
values presented earlier in this article.  
 
IV. 14.  Penetration of Renewable Energy Resources in Greece and Target 
Statistics 
Partly as a result of the economic downturn, Greece reduced its GHG emissions by 
more than twice its national Europe 2020 target of – 4 %. At 6.4 percentage points from 
its renewable energies target, Greece also shows further scope for the development of 
more environmentally friendly sources of energy. As far as it concerns the national 
implementation in order to meet the national targets for the RES, Greece has supported 
measures for the development of renewable energy technologies with high commercial 
maturity such as wind farms, solar photovoltaic and small hydro. At the sector of energy 
efficiency there is a National Action Plan for Energy Efficiency, revised in 2008 and 
2011, that sets out measures for improving energy efficiency in all final energy 
consumption sectors; energy saving measures primarily targeted towards the transport, 
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tertiary and residential sectors. Furthermore and in order to avoid duplication with the 
measures adopted by the European Commission, the European Central Bank and the 
International Monetary Fund under the Economic Adjustment Programme, proceed in 
no additional recommendations for Greece.  
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V. Energy Roadmap Proposal for the Fuel Mix for Electrical Energy Production 
– Case of Greece 
On the basis of the goal for a transition to a low carbon economy (zero carbon 
economy to electrical energy production sector until year 2050) the Roadmap sets 
standards for an optimum fuel mix for the production of electrical energy. However, 
before addressing the issue of the Energy Roadmap Proposal, one should have, at a 
glance, an overview of some technical issues of electrical energy production. 
V. 1. Technical Issues of Electrical Energy Production 
Generation of Electricity (Electrical Energy) is classified into two major categories 
depending on the type of energy sources used. These categories are: 
• Electricity generation from fossil fuels, which uses as an energy source fossil solid, 
liquid or gaseous fuels, that have been formed in earlier geological periods and stored 
underground, in smaller or greater depths in a finite and non-renewable quantities 
• Electricity generation from Renewable Energy Sources (RES), which unlike fossil 
fuels production, uses eternal natural springs and does not deplete limited energy 
reserves. Electricity generation from RES is directly connected with the sun and the 
natural phenomena and therefore depends on the frequency or the thoughtfulness of 
these phenomena. 
Each country has chosen its own mix of power generation technology. This mixture 
varies from country to country because it is determined by factors such as: 
• available domestic energy resources 
• environmental & energy policy  
• geological, geophysical, geographic and climatic conditions. 
 
V. 2. Generation and Consumption of Electrical Energy in Greece 
In Greece, for the period from 1990 to 2007, as long as it concerns the total 
electrical energy production capacity one should observe the following: 
• The largest percentage of installed power is based on coal (a fossil fuel), since coal 
is a domestic product and can be found in abundance in several deposits in mainland 
Greece. 
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• There is a fixed, relatively large, percentage of installed power capacity based on 
oil and its by-products. This is mainly due to the large number of Greek islands and the 
difficulties of interlining them with main land and with each other. 
• There is a fixed rate (as a percentage to the energy mix) of hydro installed plants, 
which in their construction require huge environmental interventions to create dams and 
water reservoirs 
• The first appearance and gradual increase of power plants using natural gas after 
the construction of the pipeline of Natural Gas in Greece 
• The slight but continuous increase of installed wind power plants that a signals new 
era for the penetration of RES in electricity 
More specifically, after a recent study (March 2011) of the working group of the 
Energy Committee of the Academy of Athens it is stated that the energy sector is an 
important factor in the development of the Greek economy. The current period is part of 
a long transitional phase towards a "low carbon economy" and increased environmental 
protection. There is currently an expansion on energy technology innovation, but 
frequent changes of direction and selection objectives still exist.  
As regards the generation and consumption of electricity in Greece: 
1. General Findings 
(a)For the period 5/2009-4/2010 electricity derived from lignite (48.9%), Renewable 
Energy Sources (RES) (17.0 %), Natural Gas (16.9 %), oil (9.4%) and imports from 
other interconnected systems (7.9 % in 2009). 
(b)The financial crisis has led to a sharp fall in demand. This will result in adequacy 
of the system in providing electrical energy by 2020 along with joining the scheme 
under construction natural gas units and planned to install new lignite units. 
(c)In the medium term, it is possible to cover the electricity needs using lignite (and 
imported coal as described below), natural gas and renewables. 
(d)There is a need of increasing the efficiency of power plants, increasing the use of 
natural gas and reduce greenhouse gas emissions and costs. 
(e)There should be a fast implementation of the program for the electrical 
interconnection of the Aegean islands to the continental system and the 
interconnection between them as well. 
(f)Electricity production is negatively affected by the lack of a stable legal framework 
and local social reactions. 
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2. Energy Sources in particular: 
 
(a) Lignite 
 Lignite is considered as “the national fuel”, based on nearly 60 years in power 
covering up past 80 %, and today about 50 % of demand with cheap domestic, 
agricultural and industrial power compared to many other European countries. 
  
The lignite-fired electricity contributes to security of energy supply in Greece 
is a stable and predictable cost of mining and provide a significant number of jobs. It 
is however a finite natural resource and relatively to the natural gas, the use of 
lignite causes increased emissions of CO2. Currently 1.7 billion tons of lignite has 
been mined that are equal to about 215 million tons of oil. The social reaction to 
develop new lignite deposits excluding concessions of Power Public Corporation 
(PPC) in the north-western part of the country, makes it difficult to exploit new lignite 
fields. Withdrawal, of old lignite power installations of 900-1000 MW, until 2020, is to 
be replaced by two new units corresponding power of modern technology with lower 
emissions CO2, which will be competitive to those using natural gas. The promotion 
of these projects in conjunction with the gradual withdrawal of other old lignite plants 
after 2020 will allow functioning until 2050, when the exhaustion of lignite reserves is 
predicted and it is very consistent with the “zero carbon electrical energy production” 
target. 
  
With the current cost values of CO2, the lignite KWh is more economical than 
that of the natural gas. However, from 2013 onwards the cost of producing electricity 
from coal is affected by the imposition of costs pollutants CO2, according to 
Greece's commitments (after the EU targets as described before) to reduce 
greenhouse gases. Based on current data, in the case that the cost difference of 
coal in respect to oil exceeds 30 euro per tonne of oil equivalent and the cost of 
pollutants remains at current levels, the lignite-fired power stations are still more 
competitive than those of natural gas. 
  
The direct and total substitution of lignite-fired power stations, (SES) with 
renewable energy is not possible because of the different operating conditions of the 
latter in terms of reliability and security of electricity supply. This has to be the target 
however for 2050. 
   
The planned construction of two (2) new lignite power stations of 600MW 
each, the next decades will maintain the electricity production fuel mix depended on 
coal on the one hand but on the other hand it will allow to remove old lignite plants 
and will offset cost increases per kWh from other sources which are still more 
expensive for Greece in respect to the financial crisis. In any case and in order to 
sustain a rational use of available domestic quantities of lignite, it is recommended to 
blend domestic lignite with pulverized imported coal and biomass. 
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 (b) Natural gas  
Among the three mineral resources (lignite coal, oil and natural gas) used for 
electricity generation in Greece, the most effective from an energy and 
environmental point of view is the natural gas. Facilities that produce electricity from 
natural gas require less construction time while they have lower investment costs 
and lower emission of CO2. Electrical generation plants are the largest consumer of 
natural gas in Greece with rates of 68.1 %, 69.8 % and 73.7 % of import volumes 
respectively in 2005, 2007 and 2009. The increase in imports of natural gas 
magnifies the energy dependence of the country from third countries and what this 
implies for the safety of the natural gas and its prices while the gradual 
independence from the third countries is still a target within Energy Roadmap for 
2050. That is why it is urgently needed for Greece to diversify the sources (imports) 
of natural gas. For this very reason, the LNG (Liquefied Natural Gas), although 
dependent on access to liquefaction stations and subsequent reconversion to gas, 
provides energy elasticity and freedom from security problems of stable pipelines 
that carry natural gas from upstream to downstream countries. An economic and 
environmentally friendly idea is to establish a distributed co-generation units system 
of 20-50 MW power production stations along the natural gas pipelines.  
 
(c) Oil 
There is a limited contribution of oil in the electricity generation in respect to 
power figures but with a significant role in the local security of supply of non- 
interconnected systems, especially in the Aegean islands. It is therefore of utmost 
importance the interconnection of the islands with the continental electric grid along 
with the establishment of renewable energy sources (RES) and especially wind 
energy.  
 
(d) Renewable Energy (RES) 
The up to date exploitation of important RES in Greece is not satisfactory 
despite the up to date figure (11.6% by year 2011 despite the national target of 18%, 
while the percentage of RES in gross electricity consumption is much better at about 
14.5%). It is therefore estimated that the planned penetration of RES in electricity 
(40%) by 2020 is very costly and difficult to achieve. The credibility and autonomy of 
RES requires infrastructure and especially pumped storage projects and 
strengthening the network. The contribution to date of RES is mainly based on 
hydropower, large wind farms and photovoltaic systems. It would be appropriate to 
investigate the use of other mature renewable technologies such as solar thermal 
Aggregate Technologies (Concentrated Solar Thermal Power). The ambitious 
objective of 40% of total electricity production from renewables by 2020 will require 
significant changes to existing licensing procedures and systematic information of 
local communities not to oppose, mainly by legal means, the establishment and 
exploitation of RES. 
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3. Greenhouse Gas Emissions 
Greece really needs to limit the increase of CO2 emissions during 2008-2012 
to 25 % compared to 1990 levels. The total emissions in the country during 2009 
have increased by 24.9% and CO2 emissions in power generation during 2007 have 
increased approximately by 35 % compared to 1990. The reduction of CO2 
emissions in power can be achieved by shrinking the share of lignite and increase 
that of natural gas and RES in final blend power and by reducing electricity demand, 
more efficient power plants and cogeneration while the application of technologies to 
capture CO2 burden significantly the economics of thermal power plants. The lack of 
adequate repositories and high costs for separation, transport and storage of CO2 
makes it particularly problematic the capture and storage of CO2 (CCS) for Greece. 
 
4.  Energy Strategy Mix for Greece 
Greece’s economical future is quite uncertain for the time being and it is of 
utmost importance to change the basic axes and determinants that shape the 
national energy strategy that shall be adapted to the current needs and future trends 
of the national and EU economical and energy future. By that sense energy planning 
should be able to evaluate the impact of each energy option in the GDP and public 
debt and should be flexible enough so as not to waste valuable resources in the 
case that negative assumptions about the economy shall be verified but neither to 
submit the economy in energy deficiency in the case that high growth rates shall be 
achieved, especially under the light of the current surplus of the annual accounts of 
Greece for the year 2013. In order to achieve the latter goal it is essential, among 
others, to promote structural changes, attract investors and establish stable and 
reliable legislation.  
  The target of 20 % renewables penetration, in total energy figures, is 
specialized in 40 % for electricity production, 20% for the thermal RES and 10 % for 
bio-fuels. A figure of 9% energy savings in final energy consumption is predicted for 
2016. It is suggested to investigate the importance of bio-fuels in the energy mix of 
Greece since the current figure is not adequate for exact results. The energy mix of 
Greece is expected to change significantly ahead of EU targets of 2020 with a 
significant increase of RES and the use of natural gas with contemporary decline in 
the use of oil and coal. However, the security of supply of electricity in the country, if 
there is a higher trend in using natural gas for electricity production, is significantly 
linked to the security of natural gas supply and this is another reason for further RES 
exploitation independently of Energy Roadmap targets of the 20-20-20 scheme. 
Furthermore, there is high potential for electricity and heat coproduction since the 
figures show that Greece falls from 7.6 % to 9.8% in the efficiency for electricity and 
heat coproduction. Although CCS technology has priority implementation in our 
country, Greece should monitor this technology by participating in research 
programs and pilot projects in the EU 
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5. Overview of Total Generated Electricity in Greece 
In Greece, for the period from 1990 to 2007, as long as it concerns the total 
electrical energy production one should observe the following: 
•  The growing production of electricity over time, which reflects the growth of 
this era and its reflection of the growing demand for electricity 
•  The large share of the annual electricity from coal but the annual percentage 
reduction as a percentage. 
•  The annual output of oil generation electricity, keeping it as a quantity over 
time and its decline as a percentage of annual production over time 
•  The entrance of the natural gas in the mixture of produced electricity and 
annual progressive increase produced by this due to the building of new power stations 
of natural gas. 
•  The hydroelectric stations, by specifying that the apparent changes reflect the 
annual rainfall regions station facilities 
•  The gradual increase of Electricity Generated from Renewable Sources in 
recent years and the penetration of RES in Electricity Production. 
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VI. No Regrets Scenario (Baroso’s “No Regrets Scenario). 
The Energy Roadmap 2050 builds on the single energy market, the implementation 
of the package and climate objectives as outlined in the 2050 low carbon economy 
roadmap. Regardless of the scenario choice, the biggest share of energy supply will 
come from renewable energy. Strong growth in renewables is the so-called “no regrets 
scenario” option. However, despite the strong framework to year 2020, the Roadmap 
suggests that growth of renewable energy will drop after 2020 without any further 
intervention due to their higher costs and barriers compared to fossil fuels.  
“No Regrets Scenario”, involves action in five areas – five steps: 
  
One: complete the internal energy market. 
Two: invest in innovation and infrastructure. 
Three: commit to greater energy efficiency. 
Four: exploit renewable sources more cheaply. 
Five: diversify supplies. 
  
Those steps could lead to, what we can indeed call, a European Energy Community. 
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VII. Emissions Trading Scheme (ETS) – Efforts for controlling greenhouse gas 
emissions worldwide 
VII.1. General Overview of ETS 
European Emissions Trading Scheme (ETS) is currently the main instrument for 
reducing industrial greenhouse gas emissions and is promoting investments in safe and 
sustainable low-carbon technologies. It has been the first large emissions trading 
scheme in the world, and remains the biggest. It was launched in 2005 to combat 
climate change and is a major pillar of EU climate policy. As of 2013, the EU ETS 
covers more than 11,000 factories, power stations, and other installations with a net 
heat excess of 20 MW in 31 countries, including all 28 EU member states plus Iceland, 
Norway and Lichtenstein. The installations regulated by the EU ETS are collectively 
responsible for close to half of the EU's emissions of CO2 and 40% of its total 
greenhouse gas emissions. Under the 'cap and trade' principle, a cap is set on the total 
amount of greenhouse gases that can be emitted by all participating installations. 
'Allowances' for emissions are then auctioned off or allocated for free, and can 
subsequently be traded. Installations must monitor and report their CO2 emissions, 
ensuring they hand in enough allowances to the authorities to cover their emissions. If 
emission exceeds what is permitted by its allowances, an installation must purchase 
allowances from others. Conversely, if an installation has performed well at reducing its 
emissions, it can sell its leftover credits. This allows the system to find the most cost-
effective ways of reducing emissions without significant government intervention. The 
scheme has been divided into a number of "trading periods". The first ETS trading 
period lasted three years, from January 2005 to December 2007. The second trading 
period ran from January 2008 until December 2012, coinciding with the first commitment 
period of the Kyoto Protocol. The third trading period began in January 2013 and will 
span until December 2020. Compared to 2005, when the EU ETS was first implemented, 
the proposed caps for year 2020 represent a 21% reduction of greenhouse gases. In 
2012, the EU ETS was also extended to the airline industry, though this has been 
paused for one year given the possibility of a global system for these emissions. The 
price of EU ETS carbon credits has been lower than intended, with a large surplus of 
allowances, in part because of the impact of the recent economic crisis on demand. In 
2012, the European Commission said it would delay the auctioning of some 
allowances. It is also considering more significant long-term reforms to reduce 
oversupply.  
However, in order to achieve its goal there is a need for structural amendment of the 
current ETS model since it is necessary to increase the ETS ability to respond to 
economic downturns and upturns, restore investors' certainty and strengthen the 
market-based incentives for investment in and the use of low-carbon technologies 
having always in mind however the impact on the electricity price and on the 
competitiveness of energy-intensive industries. ETS is experiencing problems having to 
do with the surplus of allowances that is accumulated that is leading to decline of the 
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incentive to promote low carbon investments for the years to come. For the above 
reasons it is suggested that the Commission should, whether appropriate, amend the 
regulation referred to in article 10(4) of Directive 2003/87/EC in order to implement 
appropriate measures which may include withholding the necessary amount of 
allowances and propose legislation so as to modify the 1.74 % annual linear reduction 
requirement so as to meet the requirements of the 2050 CO2 reduction target. In order 
to deal with the abovementioned problematic and after several moths of negotiations, 
the European Parliament voted, with 344 votes in favour and 311 against, on July 3rd 
2013 a plan for strengthening the values of the rights for emitting carbon dioxide, 
strengthening the (ETS) and the European Union's efforts to limit carbon dioxide 
emissions. The proposal that was finally approved led to the correction of the stock 
market through artificial, temporary withdrawal of 900,000,000 rights for emitting carbon 
dioxide (also known as “backloading”). This is expected to boost prices after 
consecutive lows. The plan must now be ratified by most member states of the 
European Union to become legal binding act. The market however, reacted positively, 
with the value of the rights to record an increase of 9 % to 4.70 € per tonne.  
VII. 2 Evolutions in the EU 
According with a recent study which was released by the Global Carbon Project, in 
collaboration with researchers from the University of East Anglia, the emissions of 
carbon dioxide from burning fossil fuels worldwide are expected to increase more than 
2% by the end of the year for the first time touching the 36 billion tons. More specifically, 
scientists predicted that the increase for the current year will reach 2.1%, which means 
that global emissions from fossil fuels are now 61 % above 1990 levels, the reference 
year for the Kyoto Protocol and so, Governments worldwide need to find means of 
reversing this trend. It should be noted however that the increase last year was 
marginally higher, at 2.2 %, while the last two years of the release rates emission 
seems retarded, compared with the average of 2.7 % for the period 2002-2012. Apart 
from exposure to the elements, the Global Carbon Project released data for the biggest 
polluters in the world. China maintains the negative lead of producing 27% of emissions 
from fossil fuels worldwide, followed by the United States with 14% and the European 
Union with 10 %. Furthermore, according to the Secretary General of OECD and after 
recent report of the organization limiting the production of greenhouse gases through 
carbon stock is 16 times cheaper than their reduction through subsidies to producers of 
energy from renewable sources. The report estimates that the cost of reducing carbon 
dioxide emissions in an electrical industry through various marketing programs 
pollutants is at 10 euro per tonne. At the same time, the cost of feed-in tariffs amounts 
to 169 euro per tonne of emissions, in some cases reaching 700 euro. However, on the 
contrary of what is happening worldwide we do observe that the ETS really works. 
Actually, there has been a decrease of 2 % in greenhouse gas emissions from facilities 
participating in the emissions trading scheme European Union (ETS) established by the 
European Commission for 2012. At the same time, however, there has been an 
alarming increase at the surplus of the emission rights traded within ETS at about two 
billion rights.   
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VIII. 3 Evolutions in the USA 
There are also evolutions in the USA in regard to the greenhouse gas emissions. 
Based on the proposals submitted by the federal Environmental Protection Agency 
(EPA), the new coal power plants will have to reduce the production of carbon dioxide 
emissions from 800 to 500 pounds per megawatt hour, while units with natural gas at 
450 pounds. The measures are expected to affect existing plants, which produce about 
one third of U.S. greenhouse gas emissions. The owners will be required to install 
equipment for carbon capture, something themselves protested loudly saying that these 
technologies are very expensive. The key element of the plan, however, is the 
introduction of controls on new and existing power plants, which currently produce 40% 
of U.S. carbon dioxide emissions and the third of greenhouse gas emissions.  
Within its last report, the Congressional Budget Office (CBO) of the USA suggested 
103 ways to reduce the deficit through spending cuts and revenue raising. The most 
efficient and fastest of these, is the introduction of a carbon tax of $25, which will 
increase by 2 % each year, as it could lead to a budget deficit reduce of 1.06 trillion 
dollars by 2021, according to estimates by the authors of the report. The service also 
recognizes that the tax will increase costs for companies, but notes that its estimates 
take account of these revenue losses. Alternatively, the CBO proposes a disposal 
system emission permits, from which calculates the same revenue per tonne of carbon 
dioxide between 2014 and 2023. It argues that both approaches will lead to reduced 
emissions with relatively low cost with the difference that a system similar to that of the 
European Union "would provide certainty about the amount of emissions from sources 
subject to this, but to provide certainty for costs that companies and households would 
face for greenhouse gases, which would continue to emit.  
VIII. 4 Evolutions in China 
After the aforementioned evolutions in the EU and USA, it was the turn of China to 
proceed in building its own “ETS”. It has to be stated however that China is the number 
1 pollutant worldwide and merely had, up to recently, any control of its greenhouse gas 
emissions which are counted for the 25% of the total global emissions. The second 
largest stock of carbon in the world, after that of the EU, it is expected to initialize its 
works within December 2013 in the Chinese province of Kouangktongk. This is indeed 
the one of the seven that were established in China during in a short period of time. The 
emissions trading schemes are one of the key ingredients of the Chinese program to 
reduce carbon dioxide emissions by 45 % per unit of GDP by 2020. In Kouangktongk, 
the most populous province of China, the 202 largest industrial companies will have the 
right to emit a total of about 350 million tonnes of carbon dioxide for the year 2013. 
Initially more licenses will be given free, but the local government will hold an auction in 
December for another 29 million licenses to baseline of almost $10 per unit. In 2014 
expected to have opened a total of seven exchanges of pollutants, which would regulate 
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about 700 million to 800 million tons of carbon dioxide per year, roughly equivalent to 
the annual emissions of Germany. It should be noted that China has already committed 
itself to reduce carbon intensity (emissions per unit of GDP) by around 40% by 2020 
compared with 2005 levels. This does not prevent however the further growth of 
emissions, though at a slower pace. 
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VIII. Conclusion - Proposals for GREECE 
VIII. 1. General Overview 
Greece is currently not on track in reaching the sustainable growth “20-20-20” target 
figures (reduce greenhouse gas emissions by 20% compared to 1990 levels, increase 
the share of renewables in final energy consumption to 20% and 20% increase of 
energy efficiency) as they are described within the Europe 2020 strategy and far ahead 
from the Energy Roadmap 2050 provisions for “zero carbon electricity production” by 
the year 2050. Those figures are of utmost importance not only for compliance with EU 
directives but mainly for boosting Greek economy by exploiting the enormous potential 
of renewable energy resources (mainly solar and wind energy) especially in electricity 
energy production along with heating and cooling sector since the use of renewable 
energy can act as a growth driver in the Greece crisis. It is therefore necessary and 
urgent to develop a comprehensive energy plan for the next 10-20 years, which can be 
updated at regular intervals in accordance with the needs and commitments of the 
country, having in mind the following, according also with the abovementioned study of 
the Athens Academy: 
  (a)Consider the continued contribution of lignite as an energy fuel in the 
coming decades in conjunction with the development of RES and natural gas 
  
(b)Seek to improve the performance of lignite, redefining the role of coal in 
the energy mix in the case of new lignite-fired power stations (SES) and ensure the 
provision of natural gas in the future with new pipelines and LNG stations.  
  
(c)Diversify the sources of natural gas supply and develop related 
infrastructure since the natural gas will become the main fuel for electricity 
generation for the years to come until Greece achieves the target for zero carbon 
electricity by the year 2050. 
  
(d)Consider the choice of LNG (given the difficulties of natural gas pipelines). 
  
(e)Gradually reduce the use of oil for power generation and increase the 
penetration of RES in islands that mainly and traditionally use oil electricity 
production while there should be interconnections of the islands with the continental 
electrical grid as well as between them. 
  
(f)Construct new hydroelectric projects and complete those under 
construction. 
  
(g)Establish open cycle gas turbines or combined cycle units with multiple 
turbines to better manage the transition of production of wind farms. 
  
(h)Seek for combined heat and power production in existing power plants. 
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(i)Evaluate all energy investments projects under the priority to reduce public 
debt and create new jobs while minimize all energy investments that directly or 
indirectly affect the public debt and budget deficit. 
  
(j)Reduce into the contribution of electricity generation of the technologies 
that are most responsible for pollutants production (lignite and petroleum plants) . 
  
(k)Develop a small-scale technology CSP (Concentrated Solar Power) 
because it is mature and promising technology RES that could be implemented at a 
small scale, something very important for the Greek countryside. 
  
(l)Introduce modern energy technology studies in the Universities  
  
VIII. 2. Other Proposals  
We have the opinion that, while implementing the above, there is urgent need for a 
stable legal and fiscal framework without retroactive power or decisions, in order to 
attract and not deter investors. There is a need to abolish any lengthy and costly 
bureaucratic licensing procedures and the high lending rates of banks as well as the 
lack of infrastructure and of skilled personnel in the Greek public sector. That is why 
there is a need for “one stop shop” in order to license any investment for RES with very 
few public servants involved.  
Emphasis has to be given to EU Presidency of Greece, from 01-01-2014. It is an 
historical challenge for Greece to promote new and friendly policies to exploit the large 
market of RES. According to a recent study of the Greek Centre for RES and Energy 
Conservation, only within 2013, Greece had received investments of 1.5 billion euro 
while the target of 20% penetration of renewable energy until 2020 is forming an 
investment landscape of 22 billion euro, which is extremely important for Greek 
economy.  
Furthermore, we have the opinion that RES investments should be excluded from 
any extraordinary tax contributions. Only for the last year all RES investments did 
contribute 25% of their gains along with their regular tax obligations. This situation shall 
not take place any more since it is leading all RES investments to financial suffocation.  
Furthermore, photovoltaic technology investors face such as high rates of banks 
ranging from 8-9%, along with very lengthy licensing procedures and tax distortions that 
are not consistent with the targets set by Energy Roadmap. It is essential therefore that 
a government intervention towards banks is essential in order to maintain and support 
solar energy power stations. Last, all subsidies from the Greek government for carbon 
electricity generation for the islands shall be stopped and the amount of subsidies 
(around 700 million euro for 2102) shall be introduced to the economy as subsidy for 
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RES investments in the islands and their interconnection with the continental electric 
grid.  
There must also take place the possibility for self-production of photovoltaic (solar 
energy) and small wind turbines (wind energy) by small producers establishing the 
possibility of clearing the generated energy with the total energy consumption of the 
small producers. In order, however, not to deter the small RES plants (solar or wind) 
investments we do need short depreciation period, this includes also interventions to tax 
legislation as well. Furthermore, any charges for security supply should be abolished 
since they are increasing the cost of RES energy for its introduction to the grid since 
RES are compensated with fixed guaranteed prices and therefore there is no possibility 
to pass on the burden of the new tax invoices while conventional producers can pass on 
the wholesale price. 
VIII. 3. Current Legislation – Criticism  
VIII. 3a. RES Legislation Act 
The new legislation act N. 4203/2013 (ΦΕΚ Α’ 235/01-11-2013) for the RES in 
Greece (amending old legislation N. 3468/2006) is moving towards a direction for the 
implementation of Energy Roadmap 2050 provisions. 
It is considered to be important that, according to article 1 of the above act, all 
licenses for the establishment of RES are issued once for 2 years and may be renewed, 
for the same period of time, not only once, as it was provided, but twice. However the 
time limit of 2 years, considering the difficulties of Greek public sector, due to 
bureaucracy reasons, is not considered enough for the implementation of all the 
establishments of a new RES. The provision of article 2 for the protection and 
introduction to the system of hydroelectric plants is considered to be moving towards, 
however the provision of established power of 15 MW is rather high and could be 
decreased to 10 MW in order to include smaller plants (in the initial draft for the 
legislation act of N. 3468/2006 the idea was for 10 MW but it did not prevail since then). 
Still in the current legislation there is dependence of the RES establishment licensing 
with the spatial plans of the administration in every place in Greece. This is still a main 
deter for investors that may choose a specific place for an establishment and then find 
themselves in a position that they have to remove their establishment in another place 
(5 Km away from the initial place of choice of the investor) in the case that the 
administration has decided, in the meanwhile, that according to the specific spatial plan, 
that will come to effect later on from investor’s choice of place, is not RES compatible. 
We have the opinion that this provision (article 3 of the new legislation act) will count as 
deter for possible RES investors. However, the provisions of article 9 for building up 
wind energy establishments are really helping since they seem to avoid the very strict 
regulations of general building up. On the contrary, the provisions of articles 4, 5 and 6, 
for the establishment and introduction to the grid of electricity production from small 
power solar (article 6) and wind (article 4) plants, are considered to be moving highly 
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towards the targets of Energy Roadmap and therefore should be welcomed and 
strengthen while the provisions of article 7 for the compensation of RES electrical 
production is very favorable indeed and compatible with the EU provisions.  
However, even in this legislation there is no provision for “one stop solution” for the 
licensing of the RES establishments while there is no provision for tax regulation issues 
that has to be counted in order to attract this kind of investments and, according to our 
point of view, the principle of a stable without any extraordinary payments, tax system 
for the establishment of RES, should appear in this legislation act. Last, there is no 
provision for the funding of RES investments, so as to achieve lower interest rates and 
long term period of payback.  
VIII. 3b. “Helios Program”, Legislation Act 
Very important legislation act is N.4062/2012 (the so called “HELIOS PROGRAM”). 
Its purpose is to promote the development and implementation of national energy plan 
for the use of solar energy resources and in particular, the development, production and 
export of electricity produced by solar radiation and the international cooperation in the 
framework of European policies to tackle climate change, the promotion of electricity 
produced from renewable energy sources and facilitate the transfer of this energy in the 
trans European energy networks. The above generated during the implementation of 
this program shall not counted however in meeting the national objectives of Greece for 
RES (20-20-20 target and “zero carbon electricity” target for 2050 according to Energy 
Roadmap 2050) and shall not affect the achievement of these objectives in 
implementing the provisions of Directive 2009/28/EC which have incorporated with 
Article 1 § 3 of the legislation act 3351/2010. This program aims: 
a) To the development, production and export of electricity generated from solar 
radiation in Greek Territory of the realization of cooperation between the Greek 
Republic and one or more Member States of the European Union or third countries in 
accordance with the provisions of Directive 2009/28/EC.  
 b) To the promotion and support development projects for the transmission 
infrastructure of electrical energy at national and trans European level in accordance 
with the strategy of the European Union to complete the internal energy market and the 
penetration of renewable energy sources ( RES ) and 
 c) To the exploitation of the solar potential of public property for the benefit of 
national economy and to serve the national goal of repaying the national debt.  
The fact that this program shall not be taken into account for the main targets for 
RES introduction in Greece is considered to have a positive effect in welcoming more 
investments for RES establishment in Greece and make the administration (mainly the 
public sector) not to remain listless and indifferent but to move faster for the 
implementation of Energy Roadmap provisions.  
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